AO-A078  897 


UNCI  A«;‘;TFTFn 


BERGER  ASSOCIATES  INC  HARRISBURG  PA  lS/13 

national  dam  inspection  program,  bear  creek  lake  dam  (NOI  NUMBE— ETC(U) 
AUG  79  DACM31-79-C-0012 


ADA07889'? 


PREPARED  FOR 

DEPARTMENT  OF  THE  ARMY 
Baltimore  District,  Corps  of  Engineers 


Baltimore  ,  Maryland  21203 


Berger  Associates,  Inc. 
Harrisburg  ,  Pennsylvania 

AUGUST  1979 


JAN  8 


DELAWARE  RIVER  BASIN 


BEAR  CREEK  LAKE  DAM 

NDI  NO.  PA-00610 
DER  NO.  13-98 


•  ^  •f'J 


CARBON  COUNTY,  PENNSYLVANIA 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Distribution  Unlimited 
Approved  for  Public  Release 
Contract  No.  DACW31-79-C-0012 


80-  7  1  033 

ORIGINAL  CONTAINS  COLOR  PLATES:  ALL  DDC 
REPRODUCTIONS  WILL  B2  !i!  BLACK  AND  WHITE 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DDC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


i'RKFACi: 


This  report  lias  been  prepared  under  guidance  contained  in  tlit 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  (  Investi¬ 
gations.  Gopies  of  these  guidelines  mav  be  obtained  from  the  Office  of 
Chief  ot  i:,ngineers,  Kaslii  ngton,  D.C.  20314.  The  purpose  of  a  Ph  i  I 
invest  ig:u  ion  is  to  identify  expeditious))'  tiiose  dams  which  may  pose 
Iiazards  to  human  life  or  property.  The  assessment  of  the  general  condition 
of  tile  dam  is  based  upon  available  d.ita  and  visual  inspections.  l)i  tailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

in  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  ctinditions  it  the 
time  of  inspection  along  with  data  available  to  the  insiiection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dar ,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  Incorrect  to  assume  that  tlie 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  frequent  inspections 
ran  unsafe  conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
anil  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the.  need 
for  more  detailed  liydrologlc  and  hydraulic  studies,  considering  the  size 
of  tl\e  dam,  its  general  condition  and  the  downstream  damage  potential. 
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NATION'AL  D/VM  INSPlXniON  PROCKAM 


Namo  of  Dam: 


BRIEF  ASSESSMEN  I  0F_^  (D.NEKAl,  CONDITIONS 

and’  recommendations 


BEAR  CREEK  I.AKE  DAM,  NDI  NO.  PA-0061 


State  &  State  No: 
County: 

Stream: 

Date  of  Inspection: 


PENNSYLVANIA,  1  }-‘J8 

CAKBON  D  AC  ivi  1.-  0'/i  3 

BEAR  CREEK^^ 


June  19,  1979 


Baseil  upon  the  visual  inspection,  past  performance  aiui  the  available 
en>;  i  neer  i  ns;  data,  the  dam  and  its  appurtenant  structures  appear  to  be  In 
fair  condition. 


in  :\ccordai\A-e  witis  the  C.ovps  of  Engineers'  evaluation  guidelines,  the 
size  classification  of  this  dam  is  intermediate  and  the  liazard  classifl- 
l  at  ion  is  higli.  The  combined  spillwav  discliarge  and  reservoir  storage 
capacities  are  adetiuate  to  pass  the  PMF  (Probable  Maximum  Flood)  i'eak 
inflow  witiinut  overtopping  tlie  dam.  Tlie  spillway  capacity  is  considered 
to  be  adequate. 

Tlie  following  recommendations  are  made  for  action  by  the  owner: 

1.  That  the  weed,  liriish  and  small  tree  growth  on  the  slopes  and 
crest  of  the  embankment  be  removed  and  tliat  the  slope  surfaces 
bi'  inspected  for  signs  of  seepage  or  other  distress  after  the 
area  is  cleared. 

2.  i'liat  the  bare  areas  on  the  embankment  be  seeded  to  prevent 
erosion. 

3.  That  the  rc'moval  of  growth  on  the  downstn-am  slope  be  extended 
to  ten  fof't  douaistream  from  the  toe  of  the  slope  to  allow 
close  observation  of  the  seepage  in  this  area. 

U.  Tiiat  reg.iilar  observations  of  the  seep.ig''  condition  along  the 
toe  of  the  downstream  emb.-inkinent  slope  be  made  and  recorded. 

It  changes  in  volume  or  clarity  are  noti'd,  immediate  action 
shou  j  be  taken  to  assess  and  remedy  the  condition. 
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PlIASK  1  INSI’KCllON  REPOKT 
NATIONAL  D/VM  INSPECTION  PROGRAM 

BIG\R  CREEK  LAKE  1)^1 

Nl)l-ll)  NO.  PA-00610 
DER-ID  NO,  13-98 


SECTION  1  -  PROJECT  INPORILVIION 


1 . 1  GENERi\L 

A .  Authority 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Armv,  througli  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspections  of  dams  throughout  the  United  States. 

B.  Purpose 

Tlie  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  and  property. 

1 . 2  DESCRIPTION  OF  PROJECT 

A .  Description  of  Dam  and  Appurtenances 

^-^The  Bear  Creek  Lake  Dam  is  a  zoned  earthfill  dam  having  a  clay 
core  and  upstream  clay  blanket  at  tlie  base  of  the  embankment.  The 
embankment  length  is  500  feet  and  its  height  is  35  feet  above  the  stream- 
bed.  A  concrete  cutoff  wall  was  installed  over  a  distance  of  200  feet 
along  the  centerline  of  the  embankment,  refer  to  Appendix  F,  Plate  V.  This 
wall  extends  from  a  minimum  of  three  feet  below  the  rock  surface  to  five 
feet  above  the  rock  surface.  The  outer  slicll  of  the  embankment  consists 
of  rolled  select  fill.  A  rock  toe  drain  is  provided  at  the  dowistream 
toe  of  the  embankment.  This  drain  is  founded  on  a  12-inch  thick  gravel 
filter.  Tlie  upstream  embankment  slope  is  riprapped  to  a  vertical  distance 
of  10  feet  below  the  crest  of  the  dam.  Refer  to  Appendix  F,  Plate  No.V, 
for  typical  plan  and  section. 

■  The  spillway  is  an  uncontrolled  concrete  ogee  section  located 
at  the  left  abutment  of  tlie  embankment.  The  spillway  outlet  channel 
discharges  directly  to  the  natural  stream.  - 

°  ■'  ■  - - -  /C. 

Although  the;  design  drawing  indicat<’s  a  pipe  diameter  of  30 
inches,  the  blowoff  pipe,  measured  at  the  outlet  structure,  is  a  24-inch 
steel  pipe  encased  in  concrete.  The  control  structure  is  a  concrete 
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manhole  which  houses  a  24-iuch  DarliiiK  ,>,ate  valvi-.  A  second  control 
gate  was  installed  several  Vi-ars  after  the  coniplet  ion  of  tlie  dam.  There 
are  no  records  or  drawings  of  tliis  modification.  The  only  evidence  of 
its  existence  is  the  sloping  stem  wiiich  projects  upward  from  the  upstream 
slope  of  the  dam.  Refer  to  Section  3.1  for  additional  description  and 
Appendix  E,  Plate  No.  E-1  for  photograph  of  stem. 

Tile  outlet  for  the  blowoff  pipe  Is  a  concrete  endwall  section 
described  as  a  ^tilling  basin.  Refer  to  Api)endix  F,  Plate  IV,  for 
details  and  .\ppendix  F,,  Plate  No.  E-II  for  pliotograplis . 

I'liis  facility  is  used  for  recreational  purposes  by  the  surrounding 
residential  development. 

B.  Locat ion :  Penn  Forest  Townslilp,  Pennsylvania 

P.S.CJ.S.  Quadrangle,  Christmans,  PA. 
I.atitudo:  40°-55.1',  Longitude:  75°-40.7' 
Refer  to  Appendix  F,  Plates  I  and  II 


c. 

Size  Classification: 

Intermediate  -  Height  35  feet, 
3,483  acre-feet. 

D. 

Hazard  Classification: 

High. 

E. 

Ownersliip: 

Bear  Creek 
Star  Route 

Lake,  Inc. 

Jim  Thorpe, 

Pennsylvania  18229 

F. 

Purpose : 

Recreation 

G. 

Design  and  Construction 

History 

This  project  was  designed  for  the  owner  by  the  Penn-.lersey 
Engineering  Company  of  Portland,  Pennsylvania.  Construction,  by  J.ll. 
Beers,  Inc.  was  started  in  dune  of  1964  and  was  completed  in  December  of 
that  year.  The  permit  for  building  tlie  dam  was  issued  by  the  Common¬ 
wealth  of  Pennsylvania  in  April,  1964. 

The  initial  plan  for  tlie  embankment  provided  for  an  impervious 
core  with  a  cutoff  trencti  in  the  foundation  material.  Excavation  of 
tliis  area,  liowever,  required  tlie  removal  of  considerable  amounts  of  wet, 
mucky  material  to  the  bedrock  surface.  This  condition  required  a  modifi¬ 
cation  to  the  plans.  Instead  of  a  clay  filled  cutoff  trench,  a  concrete 
cutoff  wall  was  designed  and  constructed  having  its  base  at  least  three 
feet  below  the  rock  surface  and  extending  vertically  five  feet  into  the 
clay  core. 


Reference  to  settlement  of  the  o'  tlet  control  structure  (nnnhole) 
was  made  in  one  of  the  construction  reports.  Tiie  report  indicated  Lliat 
there  was  no  deflection  in  the  outlet  pipe  and  that  t)ie  condition  should 
be  observed  closely  for  fiirtlier  movement.  S'!bse(|uent  reports  did  not 
refer  to  this  condition  indicating  that  the  problem  had  stabilized. 

The  remainder  of  the  project  was  constructed  as  designed. 

Subsi'cinent  retpiests  were  made  in  December,  1965,  to  draw  the 
reservoir  water  surface  down  for  repairs  and  in  1969  for  dredging  to 
enlarge  tlie  lake  area.  the  files  do  not  contain  any  information  as  to 
the  det.iils  of  eitlier  operation.  Tlie  owner  did  report  that  the  lake  was 
drawn  down  several  years  after  the  completion  of  construction  and  at 
tliat  time,  the  upstream  gate  with  the  sloped  stem  control  was  installed 
on  the  intake  to  the  blowoff  pipe. 

li.  Normal  Operating  Procedures 

The  Bear  Creek  hake  Dam  was  designed  specifically  for  recreat¬ 
ional  purposes  to  servo  the  developing  residential  community.  As  such, 
tiiere  is  no  regular  operation  of  tiie  facility  except  to  maintain  the 
lake  water  surface  level  as  nearly  uniform  as  possilile.  Controls  for 
operation  include  the  24-inch  gate  valve  in  tlie  manhole  type  control 
structure  and  the  upstream  slide  gate  on  the  inlet  pipe.  The  controls 
have  not  been  opened  or  operated  since  1967. 

1.3  PERTINENT  DATA 


A.  Drainage  Area  (square  miles) 

Prom  files: 

Computed  for  this  report: 

Use: 

B.  Discharge  at  Dam  Site  (cubic  feet  per  second) 

See  Appendix  C  for  hydraulic  calculations 

Maximum  knowm  flood  for  this  site  (occurred  on 
June  22,  1972) 

Outlet  works  low-pool  outlet  at  pool  Kiev.  1,485 

Outlet  works  at  pool  level  Elev.  1,505 
(spillway  crest) 

Warm-water  outlet 

Spillway  capacity  at  pool  Elev.  1510.8  (top  of 
dam,  low  point) 


2.0 

1.9 


1.9 


95 

46 

93 


None 
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2,440 


Llevat ion  (feet  ahovo  moan  soa  lovol,  U.S.C.S.) 


Top  of  (Jam,  design  datum  =  29  U.S.G.S.  1,511 

Top  of  dam,  low  point  1,510.8 

Spillway  crost  dosi^;n  datum  =  23  U.S.G.S.  1,505 

Upstroam  portal  invort  (about)  1,476 

Oown.stroam  portal  invert  (about)  1,475.5 

Stroamt)od  at  downstream  toe  -  estimate  1,475.5 

Maximum  tailwater  (estimated)  1,485 

Kef^e  r VO  1  r  (miles) 

Lenjttlt  of  normal  pool  0.85 

Length  of  maximum  pool  0.90 

Storage  (acre-feet) 

Spillway  crest  (Kiev.  1505)  2,600 

Top  of  dam  (Kiev.  1511)  3,483 

Re.ser v o^i r  Surfa ^  (acres) 

Top  of  dam  (Kiev.  1511)  -  estimate  168 

Spillway  crest  (Llev.  1505)  130 


Jiam  (Refer  to  Plate  III  through  V,  Appendix  F  for  section 
and  plan). 

Type:  Larthfill  with  upstream  rock  riprap. 

Length:  500  feet. 

Height:  35  feet  from  streambed  at  too. 

Top  Width:  16  feet  (design). 

19  feet  (survey.  Appendix  A,  Plate  A-II). 

Design  Side  Slopes:  Upstream  2.5H  to  IV 

Downstream  2H  to  IV 
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/.oniiig:  Cl.iy  com'.  IpstriMia  -  si-lfct  till,  downstream  -  random 
fill. 

Cutoff:  8  fii-t  widtli  of  Lreiuli,  8  loit  liigli  coinrete 

core  wall  JOU  feil  lun>;.  Reler  to  A|i)iendix  K,  Plate  V. 

Croat  ini;:  Non>'. 

li.  Out  let  Fae  i  1  it  ies 

Oni'  2't-inch  bli'woft  pipe  andiT  embankment  controlled  by  a  24- 
ineii  jtate  valve  located  at  bottom  of  concrete  manbole  lb  feet 
upstream  of  centi’i'line  of  embankment,  and  a  .loping  sluice 
gate  located  on  upstn-am  end  of  pipe.  Itowntuream  outlets  into 
20  1  eit  X  6  fi'et  concrete  basin  then  into  riprapped  stream 
channe 1 . 

1 .  Sp  i  n  w;iy 

Tvpe:  Uncontroll  d  reinforci’d  concrete  modified  ogee  weir  and 

>  ii.iniu‘1  cat  into  tlu’  left  b.tnk  adjacent  to  the  left  end  of  the 
embankm'.  iil  .  The  weir  anil  upstream  end  of  channel  are  bounded 
by  viTtical  concrete  walls. 

len.’th  of  wiir:  45  feel  with  vertical  reinforced  concrete 
wills. 


I  rest  eK-vation:  1505. 

I'ownst  rea:n  channel:  Flow  over  the  weir  is  carried  in  a  rect¬ 
angular  shaped,  reinforci'd  concri'te  channel  a  distance  of 
about  bO  feet.  The  channel  width  is  a  constant  45  feet. 

At  the  end  of  l  1h‘  concrete  chute  is  a  trapezoidal  riprapped 
channel  extending  to  the  natural  stream  channel.  The  first 
100  feet  of  the  riprap  was  grouted  according  to  the  design 
pl.in.  This  was  not  observed  during  this  inspection. 

d.  Kegulating  Outlets 

See  Section  I.3.H. 
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SECTION  2  -  ENGINEERING  DATA 


2,1  DESIGN 


Tiie  engineering  ilata  for  this  facility  includes  design  drawings, 
hydrologic  and  hydraulic  calculations,  seepage  analyses,  and  structural 
stability  cralcii  lat  ions.  Test  hole  information  is  included  on  the  design 
drawings  and  laboratory  soil  compaction  test  information  is  in  the 
PennDER  files.  The  check  list  of  engineering  data  Is  included  in  Appendix 
B  of  this  report  and  selected  design  drawings  are  presented  in  Appendix 
F. 


2.2  CONSTRUCTION 


Information  regarding  the  construction  of  the  dam  is  contained  in 
the  inspection  reports  of  the  Commonwealth.  Tliese  reports  contain  the 
description  of  progress  and  conditions  at  the  time  of  each  inspection. 
Periodic  progress  reports,  indicating  percent  completion  of  major  items 
of  work  were  submitted  to  PennDER  by  the  owner's  engineer.  These  reports 
are  also  in  the  files. 


The  construction  information  indicated  one  modification  which 
included  the  installation  of  a  concrete  core  wall  in  place  of  the 
designed  clay  filled  cutoff  trench. 

2.3  OPERATION 


There  are  no  operation  or  maintenance  records  in  tlie  PennDER  files 
nor  with  tlie  owner.  The  dam  is  used  for  recreational  purposes  and  is 
regulated  only  by  the  natural  inflow  to  tiie  reservoir  and  the  outflow 
over  the  spillway. 


The  reservoir  is  tlie  lieadwatcrs  for  Bear  Creek.  Numerous  natural 
springs  in  the  re.servoir  area  provide  tlie  major  water  supply  for  the 
lake.  There  is  no  indication  of  regular  operation  of  the  outlet  (blowoff) 
facility  or  maintenance  of  the  embankment. 


2.4  EVALUATION 


A.  Availability 

Sufficient  engineering  information  is  available  to  assess  the 
condition  of  this  dam  for  the  purpose  of  this  Inspection.  All  data  is 
available  from  the  PennDER  files. 
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B.  Adequacy 


The  engineering  data  is  considered  sufficiently  adequate  to 
evaluate  the  condition  of  this  dam  and  its  engineering  stability. 

C.  Operating  Records 

Formal  operating  records  were  not  found  and  Indications  are 
that  an  operation  plan  is  nonexistant.  The  regulation  of  the  outlet 
controls  and  the  maintenance  of  the  embankment  apparently  are  conducted 
on  an  as  required  basis. 

D.  Post  Construction  Changes 

The  only  post  construction  change  of  record  (oral,  not  written) 
is  tlio  previously  described  addition  of  a  slide  gate  on  the  upstream 
entrance  to  the  blowoff  pipe.  The  size,  dimensions  or  other  details  of 
this  addition  are  unknown. 


SECTION  J  -  VlSliAl,  INSPECTION 


3 . 1  FINDINGS 

A.  Genernl 


Till'  gcMK-ral  appoarance  oT  tlit*  Dear  Creek  I.ake  Dam  is  fair. 

Tins  impression  is  liaseil  upon  liie  heavy  growtli  on  both  the  upstream  and 
downstream  slopes  and  tlie  rusty  condition  of  llie  exposed  slide  pate 
control.  Ilie  coiicreto  spillway  and  outlet  chute  are  in  good  condition. 
Tile  visual  inspection  check  list  is  in  Appendix  A  of  tliis  report.  Plioto- 
graphs  taken  during  the  inspection  are  reproduced  in  Appendix  E. 

U.  Embankment 

The  visual  inspection  did  not  revea'  anv  structural  distress 
of  the  embankment.  Ihere  was  no  i*vitlence  ol  sloiu'lis,  slides  or  excessive 
settlement.  Tlu'  upstream  slope,  designed  .is  3.511  l.i  IV,  was  measured  by 
survey  as  2.71!  to  IV,  and  tlie  downstream  slope,  designed  as  2H  to  IV, 
was  measured  as  2.211  to  IV. 

The  downstream  slope  was  covered  with  a  he.ivy  growth  of  weeds, 
brush  and  some  small  trees.  Close  inspection  of  this  slope  did  not 
reveal  any  signs  of  seepage.  I'he  upstream  sloi>e  is  faced  with  .i  2.5 
foot  layer  of  riprap.  This  surface  was  also  covered  witli  a  iieavv  growth 
of  weeds  and  brush.  Tlie  surface  of  the  crest  of  the  embankment  contains 
moderate  weetl  growth  near  the  upstream  and  downstre.ini  I’dges  and  .i  bare 
footpath  covering  the  main  portion  of  the  top.  A  wooden  fence  section 
is  located  at  the  right  end  of  the  dam  to  prevent  vehicular  traffic  on 
the  dam.  A  bike  trail,  which  has  completely  worn  away  the  veget.itivi' 
cover,  traverses  tlie  downstream  slope  from  top  to  bottom  near  tlie  left 
abutment . 


Seepage  was  noted  at  the  downstre.im  toe  and  beyond  at  several 
locations.  At  one  location,  near  the  outlet  structure,  the  water  was 
stagnant  with  no  apparent  flow.  I'he  ground  surface,  beneath  the  water, 
was  rust  colored.  A  second  location,  near  the  right  abutment,  wa.s 
actually  flowing.  The  discharge  point  was  right  at  the  toe  and  the 
source  appeared  to  be  beneath  the  embankment.  Here,  again,  the  bottom 
was  rust  colored,  but  the  iN^ater  was  clear. 

Kecalling  that  the  cutoff  excavation  during  construction 
encountered  considerable  ameunts  of  wet  mucky  material  in  the  foundation 
area  and  that  the  cutoff  feature  had  to  In-  cliang,ed  to  a  concrete  cutoff 
wall  in  order  to  control  the  water  from  the  springs  at  this  location, 
and  that  the  prime  source  of  water,  sup\)lying  the  reservoir  is  numerous 
springs,  it  is  most  probable  that  this  water,  seeping  from  below  the  toe 


of  the  dam,  is  coming  from  springs  rather  tlian  through  the  dam.  Tlie 
scattered  sources  of  seepage  along  tlie  toe  did  not  permit  an  estimate  of 
the  volume  flow.  However,  at  a  point  approximately  50  feet  downstream 
from  the  toe,  wliere  much  of  the  flow  converged  and  discliarged  into  the 
blowoff  outlet  cliannel,  tlie  combined  flow  was  estimated  at  about  50 
gallons  per  minute. 

One  hole  was  observed  in  tlie  embankment  adjacent  to  the  right 
spillway  channel  wall.  This  hole  is  about  three  feet  by  six  feet  in 
area  and  about  three  feet  deep.  Large  stones  were  noted  in  this  hole. 

This  condition  should  be  repaired  to  prevent  further  erosion. 

C.  Appurtenant  Structures 

The  appurtenant  structures  for  this  dam  include  the  uncontrolled 
ogee  shaped  concrete  spillway  and  spillway  channel  and  the  outlet  structure 
for  the  blowoff  pipe. 

The  uncontrolled  ogee  spillway  section  was  observed  to  be  in 
very  good  condition.  The  approach  to  the  spillway  is  directly  from  the 
reservoir  and  is  unobstructed.  The  depth  of  the  water,  on  the  upstream 
side  of  the  weir,  was  2.3  feet.  Water  was  just  flowing  over  the  crest 
at  the  time  of  this  inspection.  Tlie  concrete  lined  outlet  channel,  from 
the  ogee  spillway  to  its  terminus  is  also  in  good  condition.  The  slopes 
and  walls  did  not  show  any  signs  of  distress.  The  natural  channel, 
downstream  from  the  slab,  is  unobstructed  with  a  rocky  bottom  and  short 
slopes.  Trees  and  brush  cover  the  overbanks. 

The  control  structure  for  the  blowoff  pipe  is  a  precast  concrete 
manlioie.  This  structure  is  situated  just  upstream  from  the  upstream 
edge  of  the  embankment  crest.  The  outside  appearance  of  this  unit  is 
good.  The  owner  indicated  that  tliere  was  no  one  available  to  open  or 
operate  the  valve  at  this  time;  therefore,  tlie  inside  of  the  structure 
and  the  valve  could  not  be  inspected.  A  sloped  stem  for  the  control  of 
an  upstream  slide  gate  was  observed  projecting  from  the  upstream  slope 
at  the,  water's  edge.  The  owner  indicated  that  this  gate  was  installed 
several  years  after  the  completion  of  the  dam  when  the  lake  was  drawn 
down  for  repairs.  This  control  was  also  not  operated  at  the  time  of 
this  inspection.  The  stem  is  in  a  very  rusted  condition. 

The  blowoff  pipe  is  noted  on  the  design  drawings  as  a  30-inch 
diameter  concrete  encased  steel  pipe  with  cutoff  collars  on  20-foot 
centers  along  the  pipe.  This  pipe  was  measured  as  24  inches  at  the 
outlet  structure.  The  outlet  structure  is  a  rectangular  concrete 
stilling  basin  20  feet  in  length  and  six  feet  wide.  This  structure 
discharges  to  a  narrow  shallow  channel  which  is  partially  filled  with 
weed  growth,  indicating  no  recent  flow  througli  tlie  cliannel.  There  was 
no  flow  from  the  outlet  at  the  time  of  this  inspection. 
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D.  Reservoir  Area 


The  reservoir  is  used  fur  recreational  purposi's.  Tlio  lake 
shores  feature  woodlands,  sand  heaclies,  boat  docks  and  some  lawns  vind 
grassed  areas  witli  jtentle  slopes  toward  tlie  lake.  Residents  of  this 
deveiopment  have  use  of  the  entire  area.  Sedimentation  has  not  been 
reported  as  a  problem. 

K.  Downstream  (Ttannei 

As  noted  earlier,  tlie  Bear  Creek  bake  Dam  forms  the  lieadwaters 
for  Bear  Creek.  The  discliarge  from  this  area  flows  in  a  westerly  direction 
in  a  narrow  stream  channel  with  a  wide  overbajik  floodplain  area.  The 
overbanks  are  composed  chiefly  of  brush  and  trees.  Several  farm  buildings 
and  one  residence  are  located  in  the  floodplain  of  Bear  Creek  within 
2,000  feet  of  the  dam.  It  is  estimated  that  about  five  persons  would  be 
endangered  in  the  event  of  a  dam  failure.  The  hazard  classification, 
therefore,  is  "Higli"  for  this  dam. 

3.2  EVALUATiO.M 

in  tlie  absence  of  evidence  of  major  distress  on  the  embankment, 
spillway  and  outlet  control  structures  the  dam  is  judged  to  be  in  a 
stable  condition. 

Tliere  is  need  for  maintenance  work  on  the  embankment  and  for  the 
operation  of  the  outlet  controls  on  a  regular  scliedule. 

Maintenance  needs  on  the  embankment  include  the  removal  of  trees, 
brush  and  heavy  weed  growth  from  the  slopes,  the  repair  of  the  hole 
behind  the  left  spillway  outlet  wall,  seeding  of  the  bare  spots  on  the 
downstream  slope  and  on  the  crest  of  the  dam.  Tlie  weed  growth  should  be 
removed  to  a  distance  of  ten  feet  downstream  from  the  toe  so  that  all 
tlie  seepage  from  the  toe  area  can  be  readily  observed.  The  seepage 
condition  should  be  examined  on  a  regular  basis  for  the  appearance  of 
sediment  or  cloudy  water  or  a  change  in  flow  volume.  If  such  changes 
are  noted,  immediate  action  should  be  taken  by  the  owner,  through  a 
professional  engineer  experienced  in  dam  design,  to  assess  and  remedy 
the  condition. 

The  condition  of  the  control  valve  and  slide  gate  and  the 
ability  to  operate  these  devices  was  not  established  during  this  in¬ 
spection.  A  program  should  be  developed  for  the  operation  of  these 
controls  at  least  once  each  year. 
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StXTION  .4  -  OPF-R-M  IONAL  I’KOCIHUKFS 


4 . 1  PROCtaUIRES 

Tlu’  Boar  Croi'k  I.ako  Dani  is  iisod  as  a  rooroal  i  ona  1  facility  for  an 
ad  joining  rt'sidontial  dovo  1  opnii’nl .  Tho  >;ourco  of  wat<’r  for  tlio  laki*  is 
nnmorous  natural  springs  on  tlio  lake  bottom  and  Llio  normal  runoff  from 
tile  surrounding  two  sguaro  mile  drainage  art-a. 

('utflow  from  the  reservoir  is  ov>.'r  tl\v'  uncontrolled  A5-feet  long 
concrete  ogee  spillway.  lunergency  drawdown  cap.ihility  is  provided  for 
through  a  24-inch  diameter  concrete  encased  steel  I'ipe.  Ttie  pipe  lias 
('tie  upstream  control  ;md  a  .second  contri'l  in  a  m.inhole  structure  located 
near  tlie  center  of  the  emhankment .  i'lu'se  controls  have  not  been  o|ierated 
since  19h7.  Refer  to  Appendix  F,  Plate  No.  IV  for  drawing  and  Appendix 
K,  Plate  No.  K- I  for  photographs. 

4.2  lUTNTF.NANCF  OF  DAM 

The  maintenance  of  the  dam  involves  the  control  of  growth  on  the 
slopes,  repairs  to  tlie  emhankment  behind  the  walls  and  seeding  hare 
spots  to  control  erosion.  As  described  earlier,  tlicre  is  need  for 
maintenance  care  in  each  of  these  areas. 

4.3  MAINTENANCE  OF  OPERATINC  FACILITIES 


Tlie  actual  condition  of  tho  operating  facilities  of  the  dam  was  not 
observed  during  this  inspection.  The  owner  was  unable  to  have  personnel 
available  to  open  the  manhole  or  operate  tlie  controls.  He  did  report 
that  the  controls  liave  not  been  operated  since  1967.  A  regular  schedule 
of  operation  should  be  developed  for  these  controls. 

4 . 4  WARN  INC  SYSTEM 

There  is  no  formally  organized  surveillance  or  downstream  warning 
system  in  operation  at  this  facility. 

4 . 5  EVALUATION 

On  the  basis  of  the  observations  made  during  this  inspection  and 
inf<iriiiation  obtained  in  discussions  with  the  owner,  there  is  no  planned 
operational  schedule  for  this  dam.  I'here  is  a  need  for  maintenance  and 
repair  of  the  emhankment  surfaces  and  the  gates  should  be  operated  to 
assure  their  use  in  the  event  of  an  emergency. 
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SECTION  5  -  HYOROLOCY/ HYDRAULICS 

5 . 1  EVALUATION  OF  FEATURES 

A.  Design  Data 

The  hvilrologic  and  hydraulic  analysis  availahle  from  TenaDER 
for  Bear  Creek  Lake  Dam  was  not  very  extensive.  No  design  storm  data, 
unit  liydrograph  or  frequency  curve  were  contained  in  tlie  files.  Ttie 
files  did  contain  a  partial  stage-storage  curve,  spillway  rating  cuirve, 
a  triangular  hydrograph  for  a  100  year  storm  and  a  routing  of  that  storm 
through  the  reservoir.  The  designers  computations  for  sizing  tlie  spill¬ 
way  were  also  In  the  files. 

Tlie  project  was  designed  to  pass  a  "C"  curve  discharge  of 

2,480  cfs. 

B .  Experience  Data 

According  to  representatives  of  the  owners  of  the  dam,  the 
greatest  flow  since  completion  of  the  dam  occurred  in  1972  when  the 
depth  of  flow  over  the  spillway  weir  was  8  inches.  The  project  passed 
that  small  rise  without  any  damage. 

C.  Visual  Observations 

On  the  date  of  the  inspection,  no  conditions  were  observed 
that  would  indicate  that  the  appurtenant  structures  of  the  dam  could  not 
operate  satisfactorily  during  a  flood  event,  until  the  dam  is  overtopped. 

D .  Overtopping  Potential 

Bear  Creek  Lake  Dam  has  a  total  storage  capacity  of  3,483 
acre-feet  and  an  overall  height  of  35  feet  above  streambed,  both  refer¬ 
enced  to  the  top  of  tlie  dam.  These  dimensions  indicate  a  size  classifi¬ 
cation  of  "Intermediate".  The  hazard  classification  is  "High"  (see 
Sect  ion  3.  1.  E) . 

ihe  recommended  Spillway  Design  I’lood  (SDK)  for  a  dam  having 
tlie  al-iove  classifications  Is  the  full  Probable  Maximum  Flood  (PMF).  For 
Ibis  dam,  the  PMF  peak  Inflow  Is  3,563  cf.s.  See  Appendix  C  for  Inflow 
computat ions . 

Ikimparlson  of  the  estimated  PMF  peak  Inflow  of  3,563  cfs  with 
the  estimated  spillway  discharge  capacity  of  2,440  cfs  indicates  that  a 
potential  for  overtopping  of  the  Bear  Creek  Lake  Dam  does  exist  .  llowev'er. 
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an  ostlmate  of  tho  storaRo  offoct  of  tho  reservoir  and  routing  of  the 
computed  inflow  hydrograpli  tlirougli  the  reservoir  shows  that  tiiis  dam  has 
the  necessary  storage  available  to  pass  tl>e  full  I’MF  without  overtopping. 


E. 


Spillway  Adequacy 


Calculat ions  show  tliat  the  spillway  carries  the  full  PMF  with 
about  U.l  foot  of  freeboard  on  tlie  basis  of  the  low  point  on  the  dam. 

Since  the  spillway  and  storage  Is  adequate  to  handle  the  full 
PMF  witliout  overtopping,  it  is  judged  to  be  adequate. 

The  hydrologic  analysis  for  this  investigation  was  based  upon 
existing  conditions  of  the  waterslied.  The  effects  of  future  development 
were  not  considered. 


SECTION  6  -  STRUCTURAL  STAUILITY 


6,1  EVALUATION  OF  STRUCTURAL  STABILITY 


A.  Visual  Observations 

1 .  Embankment 

There  were  no  indications  of  embankment  instability  or 
distress  as  a  result  of  the  visual  inspection.  The  surveyed  profile  and 
cross  sections  show  the  crest  elevation  above  tlie  design  elevation  of 
1511.0  over  the  length  of  the  dam  except  just  behind  the  spillway  wall 
where  there  is  a  difference  of  0.2  foot  (1510.8).  Refer  to  Appendix  A, 
Plates  A-I  and  A-II.  The  eroded  surface  at  the  bike  trail  needs  to  be 
seeded.  It  does  not  affect  the  stability  of  the  embankment. 

The  seepage  observed  during  the  visual  inspection  appears 
to  he  coming  from  springs  under  the  embankment  rather  than  through  the 
embankment.  This  condition  should  not  cause  any  stability  problt'ms  for 
the  structure.  It  should,  however,  be  observed  on  a  regular  basis. 

The  embankment  slopes,  as  measured  in  the  field,  were 
2.7II  to  IV  on  the  upstream  side  and  2.2H  to  IV  on  tlie  downstream  side. 
Tliese  slopes  are  sliglitly  flatter  tlian  the  design  slopes.  There  were  no 
slougiis,  slides  or  cracks  observed  in  these  areas.  On  the  basis  of  these 
observations,  the  embankment  slopes  are  judged  to  be  stable. 

2 .  Appurtenant  Structures 

The  appurtenant  structures  for  this  facility  include  the 
uncontrolled  spillway  and  its  outlet  channel  and  the  intake  structure, 
slide  gate,  gate  valve  and  outlet  pipe. 

Tlie  spillway,  spillway  outlet  channel  and  walls  all 
appear  to  l>e  in  stable  condition.  There  is  no  indication  of  major 
cracking  of  the  concrete  and  the  walls  show  no  evidence  of  tilting.  At 
one  location  on  the  downstream  slope,  adjacent  to  the  right  spillway 
outlet  cliannel  wall,  there  is  a  hole  in  the  embankment.  This  hole  is 
about  three  feet  by  six  feet  in  area  and  approximately  three  feet  in 
depth.  This  hole  has  not  caused  any  distress  to  the  wall,  but  should  be 
repaired  to  prevent  any  future  problems. 

The  operating  valve  and  gate  could  not  be  observed  due  to 
tlie  upstream  slide  gate  being  submerged  and  the  valve  being  in  tiie 
manhole  structure  which  was  not  opened.  Regarding  stability  of  the 
intake  structure  liousing  the  control  valve,  the  construction  inspection 
report  indicated  a  settlement  problem  with  this  structure.  Since  these 
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controls  have  not  been  operated  since  19b7,  this  structure  slionld  t)e 
examined  inside  to  determine  wliether  or  not  additional  settlement  has 
occurred  and  if  so  what  eifect  tliis  may  havi“  on  tlie  behavior  of  the 
outlet  pipe.  Botli  controls  should  be  checked  for  operation  at  this 
t  ime. 


1  lie  outlet  structure,  at  the  toe  of  tlie  downstream  embank¬ 
ment  slope  appeared  to  be  in  sound  and  stable  condition. 

II.  Design  and  Const  ruct_iojt  j)ata 

Ihe  V'ennDI'.R  files  include  ski'tches  and  calculations  for  the 
stability  of  the  spillway  and  w.alls  including  seep^ige  uplift  computations. 
These  records  also  includi'  IiydrauJ  ic  calculations  for  tlie  design  of  the 
spillway  and  outlet  facilities.  These  data  indicate  that  the  structural 
design  of  the  spillway,  walls  and  outlet  facilities  is  adequate.  There 
was  no  slope  stability  analysis  in  the  files. 

Inspection  reports  by  I’ennDl'.R  during  the  construction  period 
are  in  the  file  describing  progress,  problems  and  modifications  made  to 
the  dam.  The  major  change  made  during  construction  was  the  use  of  a 
concrete  cutoff  wall  instead  of  the  designed  soil  filled  cutoff  trench. 

C .  Operating  Record s 

T'iie  PennDRR  files  did  not  contain  any  information  regarding 
the  operation  of  this  facility.  it  is  used  as  a  recreational  lake  by 
the  aiijacent  resldiuitial  development.  The  owner  did  not  have  any  such 
records  on  file.  It  was  reported  that  the  1972  storm  caused  a  flow  of 
between  six  and  eight  indies  over  the  spillway;  also,  that  the  outlet 
controls  have  not  been  operated  since  1967. 

D .  Post  Construction  Cl lange s 

The  only  post  construction  change  noted  was  the  installation 
of  a  slide  gate  control  on  the  upstream  intake  structure.  This  modifi- 
cat ion  was  made  when  the  reservoir  was  drawn  down  for  repairs  several 
years  after  the  dam  was  completed.  The  reason  for  this  added  control 
was  not  identified.  Also,  there  are  no  records  or  plans  of  this  install- 
at  ion. 


E .  S eismic  St ability 

The  dam  is  located  in  Seismic  Zone  1  and  it  is  considered  that 
the  static  stability  with  normal  safety  factors  is  sufficient  to  with¬ 
stand  minor  earthquake  induced  dynamic  forces.  No  calculations  or 
studies  have  been  made  to  confirm  this. 
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SECTION  7  -  ASSESSMENT  t.  RECOMMENDATIONS 


7.1  UAM  ASSESSMENT 

A.  Safely 

The  visual  inspection,  the  review  of  the  design  drawinjjs  and 
the  liisLorical  records  of  the  development  of  this  dam  indicates  that  the 
dam  is  in  fair  condition.  Tliis  rating  is  based  upon  tlie  maintenance  and 
repair  needs,  tiie  seepage  condition  at  tiie  toe  of  the  embankment,  and 
the  absence  of  regular  operation  of  the  outlet  controls. 

In  accordance  with  tiie  Corps  of  Engineers  evaluation  guide¬ 
lines,  tile  .spillway  and  reservoir  storage  capacities  are  capable  of 
pas.sing  tile  full  P.MF  without  overtopping  the  dam.  Tlie  spillway  is, 
therefore,  considered  to  be  adequate. 

B .  Adequacy  of  Information 

The  engineering  information,  correspondence  and  records  tliat 
are  available  in  the  PennDER  files  are  considered  to  be  adequate  for 
making  a  reasonable  assessment  of  the  overall  condition  of  the  dam. 

C.  Urgency 

The  recommendations  presented  below  should  be  implemented 
without  delay. 

D.  Necessity  for  Additional  Studies 


Additional  studies  are  not  required  at  this  time. 
7.2  RECOMMENDATIONS 


In  order  to  assure  tlie  continued  satisfactory  operation  of  the  dam, 
the  following  recommendations  are  presented  for  implementation  by  the 
owner: 


A.  Facilities 


1.  That  the  weed,  brusti  and  small  tree  growth  on  the  slopes 
and  crest  of  the  embankment  be  removed  and  that  the  slope 
surface  be  inspected  for  signs  of  seepage  or  other  distress 
after  the  area  is  cleared. 

2.  That  the  bare  areas  on  the  embankment  be  seeded  to  prevent 
erosion. 
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3.  That  the  removal  of  growth  oa  the  downstream  slope  he 
extended  to  ten  feet  downstream  from  the  toe  of  the  slope 
to  allow  close  observation  of  the  seepage  in  this  area. 

4.  That  regular  observations  of  tlie  seepage  condition  along 
the  toe  of  the  downstream  embankment  sloi)e  be  made  and 
recoi'iU'd.  If  clianges  in  volunie  or  clarity  are  noted, 
immediate  action  should  be  taken  to  assess  and  remedy  the 
condition. 

5.  That  the  control  structure  be  inspected  and  examined  for 
pipe  alignment  and  settlement  and  that  the  control  valve 
in  the  structure  and  the  sloping  gate  on  the  upstream 
intake  structure  he  operated  to  assure  their  use  in  the 
event  of  an  emergency. 

6.  Tliat  the  hole  adjacent  to  the  right  spillway  outlet 
channel  wall  be  cleaned  and  backfilled. 

Operation  and  Maintenance  Procedures 

1.  That  an  annual  program  of  slope  maintenance  be  developed 
and  put  into  effect. 

2.  ’that  a  formal  surveillance  and  downstream  warning  system 
bo  developed  to  be  used  during  periods  of  heavy  or 
prolonged  rainfall. 
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APPEmiX  A 

CHECKLIST  OF  VISUAL  INSPECTION  REPORT 


APPENDIX  A 


CHECK  LIST 


PHASE  I  -  VISUAL  INSPECTION  RLf'OKT 

PA  PER  -  13-98  ij[)i  fjo,  PA-00  (>^0 

NAME  or  DAM  tjt-.ir  Lrc-(.'k  l.akt-  Dam _  HAZARD  CATEGORY  High 

TYPE  OF  DAM  L.-irLli  Lnihatikmc-tU _ 

location  iN'iiii  I'orosL _  TOWNSHIP  Ourhun _  COUNTY,  PENNSYLVANIA 

INSPECTION  DATE  t)/19/7S  WEATHER  Sunnv,  Warm  TEMPERATURE  70' s 
INSPECTORS:  R,  Hoiisonl  (Recorder)  OWNER'S  REPRESENTAT I VE ( s ) : 
li.  Joiigsma  -loliii  Wargo 

.1.  Watson _ 

R.  Shi roman 


NORMAL  POOL  ELEVATION:  1505 _ AT  TIME  OF  INSPECTION: 

BREAST  ELEVATION:  _ 1511  POOL  ELEVATION:  1505+ 


SPILLWAY  ELEVATION: _ 1505 _ _  TAILWATER  ELEVATION: _ 

MAXIMUM  RECORDED  POOL  ELEVATION:  6"  to  8"  over  spillway  -  1972. 

GENERAL  COMMENTS: 

160  arros  water. 

I.ake  (Jrawi  down)  to  dredge  and  enlarge  about  two  years  after  completion. 
Bear  Creek  starts  in  this  area  from  natural  springs.  Bear  Creek  flows 
to  Lehigh  River.  Indications  are  there  is  an  upstream  valve  on  the 
inlet  control  pipe. 


VISUAL  INSPECTION 
EMBANKMENT 


NDI  NO.  PA-OOolO 


OBSERVATIONS  AND  REMARKS 

A.  SURFACE  CRACKS 

None  evident. 

B.  UNUSUAL  MOVEMENT 
BEYOND  TOE 

None  evident. 

C.  SLOUGHING  OR  EROSION 
OF  EMBANKMENT  OR 
ABUTMENT  SLOPES 

None  evident  -  weed  growth  .and  brush  covers 
downstream  .slope. 

D.  ALIGNMENT  OF  CtsEST: 
HORIZONTAL: 
VERTICAL: 

Horizontal  .appears  good. 

See  profile  Appendix  A,  Plate  A-II  for  vertical 
alignment . 

E.  RIPRAP  FAILURES 

None  evident. 

F.  JUNCTION  EMBANKMENT 
f.  ABUTMENT  OR 

SPILLWAY 

Good  at  natural  ground  at  right  side.  ('ne  hole 

3'  X  6'  in  area  3'  deep  adjacent  to  right  spill¬ 
way  outlet  wall  on  downstream  slope.  Embankment 

1'  to  1-1/2'  loiter  than  right  approach  wall  on 
upstre.am  side.  Vertical  concrete  cutoff  of  spill 
way  walls  exposed  on  both  sides  of  the  spillway. 

G.  SEEPAGE 

Wet  area  downstream  at  toe  of  embankment.  Water 
stagnet  and  rust  colored  near  left  abutment. 
Running  water  to  riglit  of  outlet  structure,  rust 
color  on  bottom,  water  is  clear.  (See  Page  A-2/a 
for  continuation). 

H.  DRAINS 

Refer  to  plans. 

J.  GAGES  &  RECORDER 

None . 

K.'  COVER  (GROWTH) 

Upstream:  Rock  slopes  with  considerable  growth 
of  weeds  and  brush. 

Downstream:  Heavy  g.rowth  of  brush,  weeds  and 
small  trees  -  bike  trail  near  spillway. 

Surface:  Dirt  patli  with  Tight  weeds. 


A-2 


G.  SEEPAGE  (Continued) 

The  source  of  the  w.iter  is  from  hene.ith  I  ho  cmh.uiknient .  It  i  s 
very  possible  that  the  flows  ileteeti’d  and  tin*  wi-t  marshy  condition 
downstream  from  the  toe  arc  coming  from  springs.  While  the 
residual  substance  on  the  small  channel  botti'iii  is  reddish  or 
rust  color,  the  water  is  clear. 

1  he  source  of  the  reservoir  water  is  natural  s|)rings  at  tlte 
bottom  of  the  lake. 

Tile  embankment  slopes  were  dry. 


A-2/a 


flDI  fJO.  PA-OO'ilO 


A.  INTAKE  STRUCTURE 


oust  HVAI  IONS  Alii)  REMARKS 


Manhole  sLriielure  with  2/^  valve  just  iipslreani 

from  centerline  emhankment.  thmcrete  encased  steel 
pipe  from  reservoir  throupji  m.inhole  structure  to  tlie 
outlet.  Upstream  control  by  means  of  sloping  gate 
wltli  sloped  stem. 


B.  OUTLET  STRUCTURE 


tkincrete  endwall,  rectangular  walls. 
No  flow  from  2A-inch  outlet  pipe. 


C  .  OUTLET  CHANNEL 


Sliallow  with  weed  grov»ith  -  joins  spillway  outlet 
channel  about  75  feet  downstream  from  stilling 
basin. 


E.  EMERGENCY  GATE 


F.  OPEKAIION  L 
CONTROL 


2A"  gate  valve  in  manhole  plus  slide  gate  upstream 
of  emliankment .  ITiis  second  gate  was  installed  at 
the  time  of  the  drawdown  to  dredge  the  lake.  Size 
unknown. 


None  -  occaslonional  maintenance  -  no  regular 
operation  of  gate  valve  or  slide  gate.  Gate  not 
operated  since  1967. 


G.  BRIDGE  (ACCESS 


VISUAL  INSPECTION 
SPILLWAY 


NO  I  NO.  PA -00  A 10 


OBSfRVATIUNS  AND  HEMARKS 

A.  APPROACH  CHANNEL 

Directly  from  L.ike  Area.  Ajiiiroaeb  channel  in 

2.1'  below  top  of  weir.  Watc-r  just  flowing  over 
weir  crest. 

B.  WEIR: 

Crest  Cond i t ion 
Cracks 

Deter iorat ion 
Foundat ion 
Abutments 

(irest  Condition  -  good. 

No  appreciable  cracks  in  concrete  nor  any  serious 
ileter  iorat  ion . 

Walls  in  good  condition.  Weeplioles  in  walls  not 
flowing. 

C.  DISCHARGE  CHANNEL: 
Lining 

C  racks 

Stilling  Basin 

Concrete  apron  as  extension  at  end  of  ogee. 

Cliannel  formed  liy  concrete  walls  from  upstream 
approach. 

D.  BRIDGE  &  PIERS 

None. 

L.  GATES  &  OPERATION 
EQUIPMENT 

None . 

F.  CONTROL  &  HISTORY 

None. 

fJOl  NO.  Pk-00  <i10 


VISUAL  INSPLCIION 


OBSCRVAilONS  AND  KLMARKS 


INSTRUMENTATION 


Monumentation 


None 


Obbci'vat  ion  Wells 


None . 


Weirs 


None 


P  i  ezometi'TS 


Staff  GdU(|e 


None 


None . 


Ol  her 


RESERVOIR 


S 1  opes 


None . 


Reservoir  slopes  are  relatively  flat  with  wood¬ 
lands  to  the  waters  eii^e  at  some  locations  and 
grassed  areas  at  otliors,  some  sand  beaches. 


Sed i men  tat  ion 


Watershed 
Descript  ion 


No  serious  concern.  Lake  dredged  several  years 
after  construction  to  enlarge  area. 


Mostly  woodlands  near  reservoir,  some  cultivated 
land . 


DOWNSTREAM  CHANNEL 


Cond i t i on 


Natural  stream.  This  area  is  the  headwaters  of 
Bear  Creek. 


S I  opes 


Wooded  with  brush. 


Approx imate 
Popu 1  at i on 


No.  Homes 


Si 


Farm  with  buildings  and  one  home. 
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BEAR  CREEK  LAKE  DAM 
PA.-6I0 

INSPECTION  SURVEY 
_  PLATE  A-F 


im  (  K  1  I  SI 
Lnr.TlihiRlnr,  OATA 

PA  DLK  13-98 _  fjp,  „g  fA-OO 

NAME  OF  DAM  Creek  Lake  Dam 


ITEM 

Rl  marks 

AS-BUILT  DRAWINGS 

Design  Drawings  only 

REGIONAL  VICINITY  MAP 

U.S.G.S.  Quadranqle  Christmans,  Pa. 

See  Plate  II,  Appendix  F 

CONSTRUCTION  HISTORY 

PennUER  Inspect  ion  Reports  and  Correspondence. 

GENERAL  PLAN  OF  DAM 

Design  Drawings. 

TYPICAL  SECTIONS 

OF  DAM 

Design  Drawings. 

OUTLETS: 

PLAN 

DETAILS 

CONSTRAINTS 
DISCHARGE  RATINGS 

Plans  inclvided  in  file  information. 

Discharge  data  included  in  calculations. 

B-1 


NDI  NO.  PA-00  610 


engineering  data 


ITEM 

REMARKS 

rainfall  G 

RESERVOIR  RECORDS 

None. 

DESIGN  REPORTS 

None. 

GEOLOGY  REPORTS 

None . 

DESIGN  COMPUTATIONS; 
HYDROLOGY  G 

HYDRAULICS 

DAM  STABILITY 

SEEPAGE  STUDIES 

Hydrologic  and  Hydraulic  computations  are  in 
the  PennDKR  files.  Also  structural  stability 
and  uplift  calculations  and  seepage  analysis. 

MATERIALS  INVESTIGATIONS; 
BORING  RECORDS 
LABORATORY 

FIELD 

Four  test  holes  -  9'±  deep  are  summarized  on 
the  design  drawings.  I.aboratory  and  field 
test  data.  One  density  curve. 

POST  CONSTRUCTION 

SURVEYS  OF  DAM 

Inspection  Reports. 

BORROW  SOURCES 


Not  identified 


NO  I  NO.  PA -00  1)10 

tNOINEERING  DATA 


ITEM 

REMARKS 

MONITORING  SYSTEMS 

None . 

MODIFICATIONS 

Concrete  core  w.jll  adcieO  as  a  result  of  field 
conditions  differing  from  design  concept. 

HIGH  POOL  RECORDS 

None . 

POST  CONSTRUCTION 
ENGINEERING  STUDIES 

S  REPORTS 

Inspection  Reports  by  PennDER. 

PRIOR  ACCIDENTS  OR 
FAILURE  OF  DAI1 

None . 

Descr  ipt ion : 

Reports : 

MAINTENANCE  & 

OPERATION  RECORDS 

None  -  Recreational  dam  for  residential 
development . 

SPIlLWAY  PLAN,  SECTIONS 
AND  DETAILS 

Information  included  in  design  drawings. 

B-3 


ENGINEERING  DATA 


ITEM 


remarks 


OPERATING  EQUIPMENT,  Oiitli'L  control  gate' 

PLANS  &  DETAILS  equipment. 


CONSTRUCTION  RECORDS 


PennDER 


Inspection 


PREVIOUS  INSPECTION 
REPORTS  &  DEFICIENCIES 


Inspection  reports 


valve 


report  s 


during 


MISCELLANEOUS 


is  the  only  operating 


and  correspondence. 


construction. 


NO  I  NO.  PA-OOtiJO 


cJ.  Exit  inverts  1A75.5± 

c.  Emergency  drawdown  facilities  Same . _ 

HYDROMETEOROLOGICAL  GAGES: 

a .  T  y  pe  None . 

b.  Location  _ 

c.  Records _ _ _ 

MAXIMUM  NON-DAMAGING  DISCHARGE: _ None  reported. 
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APPENDIX  C 

HYDROLOGY  AND  HYDRAULIC  CALCULATIONS 


APPENDIX  C 


SUMMARY  DliSCRiniON 
OF 

FLOOD  IIYDROCRARH  rAOKAC.K  (llKC-1) 
U;\M  SAFLTY  VLRSION 


'llu*  hvtlrolo)'.  ii'  aiul  liydrau  L  ic  i!v,i  luat  ion  for  tliis  inspection  report 
lias  employed  computer  t  i-clin  i  fjnes  using  tlie  Corps  of  Ingineers  computer 
program  identified  as  the  Flood  Ilydrograph  Package  (llLC-1)  Dam  Safety 
Version . 


The  i>roj’ram  iias  lu'en  designed  to  enable  the  user  to  perform  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of  the  over¬ 

topping  potential  cif  the  dam,  and  (2)  the  capability  to  estimate  the 
downstream  livdro  1  ogic-hydranl  i  c  conseijnenca's  resulting  from  assumed 
structural  failuri’S  of  t  lie  liam.  A  brief  summary  of  tlie  computation 
proc-edures  typically  used  in  the  dam  overtopping  analysis  is  shown 
below . 

Development  of  an  inflow  hydrograph  to  the  reservoir. 

Routing  of  the  inflow  hydrograph (s)  through  the  reservoir  to 
determine  if  tiie  event  (s)  analyzed  would  overtop  the  dam. 

Routing  of  the  outflow  hyd rograpli  (s )  of  the  reservoir  to 
desired  downstream  locations.  Tlie  results  provide  the  jieak 
discharge,  time  of  tlie  peak  discharge  and  maximum  stage  of 
each  routed  hydrograph  at  the  outlet  of  the  reach. 

■file  output  (lata  provided  liy  this  prog,ram  permits  the  comparison  of 
downstream  conditions  just  prior  to  a  broach  failuri'  with  tliat  after  a 
breach  failure  and  tlie  determinat  ion  as  to  whetiier  or  not  Ltiere  is  a 
significant  increase  in  the  liazurd  to  loss  of  life  as  a  result  of  such  a 
fail  lire . 

■file  results  of  the  studies  conducted  for  this  report  are  presented 
In  Section  5. 

Cor  detailed  inforinat  icui  regarding  tliis  program  refer  to  the  Users 
Manual  for  the  Flood  llydrograpii  I’aekage  (IIRC-l)  Dam  Safety  Version 
prepared  by  the  Hydrologic  engineering  tlenter,  U.  S.  Army  Corps  of 
engineers,  Davis,  California. 
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APPENDIX  D 


CKU LOGIC  RLl’ORI 


Bedrock  -  Dam  ai^d  Roservoi  r 

C.itskili  Form.iLioii,  Poplar  Gap  Member  and  Duncannon 
Member  (reservoir  only). 

- I’oplar  Gap  Member  consists  of  fine  to  medium  grained 
gray  sandstone,  massive  lieds;  two  to  five  feet  tliick,  tending  to 
break  up  into  beds  of  1/2  to  3  inches  thick.  Composed  of  cjuartz 
sand,  some  quartz  pebbles,  generally  cemented  with  quartz.  A  few, 
scarce,  red  shale  interbeds. 


Structure 

Ibe  dam  is  located  on  tlie  north  flank  of  tlie  Wild  Creek  anticline. 
,  Hie  beds  strike  N60‘’E  and  dip  about  20°NW.  No  minor  folding  or 

faulting  is  known  in  the  area.  Air  plioto  fracture  traces  trend 
N20'’E  and  NIO^W. 

1 

i 

Overburden 

Test  boring  logs  indicate  the  overburden  in  the  area  is  generally 
tliin.  It  consists  of  soil,  boulders,  gravel,  clay  and  "bard  pan". 
Tiie  hard  pan  is  probably  till.  Tlie  test  holes  were  only  eight  to 
nine  feet  deep,  and  not  all  of  them  liit  bedrock. 


Aquifer  Characteristics 

The  rocks  of  tlie  Catskill  Formation  are  generally  impermeable  and 
ground  water  movement  is  on  bedding  planes  and  fractures.  Wliere 
fracturing  is  intense,  considerable  movement  is  possible. 

Discussion 


Tlie  specifications  for  tliis  dam  call  for  a  cutoff  trench  filled 
with  compacted  clay,  which  was  to  be  dug  not  less  tlian  ten  feet 
into  impervious  material.  There  apparently  was  no  grouting  program. 


Iho  orientation  of  the  beadinR  and  KdO”!.;  fractnres  in  relation  to 
the  dam  axis  make  seepage  below  llie  eutofl  treneli  a  definite  possi- 
iiltty.  If  tlie  cntolf  trencli  were  entirely  in  bedrock,  this  leakage 
would  not  be  of  anv  concern.  U  i.s  possible,  however,  that  the 
hardpan  was  considered  to  be  impervious  and  tlie  trench  may  be  in 
part  in  this  material.  droundwater  movement  could  conceivably 
weaken  this  material.  Any  large  flows  at  the  toe  of  the  dam  should 
be  monitored  c.irefully. 


Sources  of  Iiiformat  ion 

1.  W.n.  Seven  (1<)75).  "Geology  and  Mineral  Resources  of  the 
Ghristmans  and  Pohopoco  Mt .  Quadrangles,  Carbon  and  Monroe 
Counties,  I'a.  Pa.  Geol.  Survey,  Atlas  195ab. 

2.  Plans  and  correspondence  in  file. 

3.  Air  Photographs,  scale  1:48,000.  Dated  1970. 
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